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Intemational application No. 
PCT/SG2004/000416 



Box No. I 



Basis of the report 



, which is the language of a 



1 , ■ Witii regard to the language, this report is based on: 

[x] intemational application in the language in which it was filed 

rn A translation of the intemational application into 
translation furnished for the purposes of: 

I I intemational search (under Rules 12.3(a) and 23.1 (b)) 

I I publication of the intemational application (under Rule 1 2.4(a)) 

[ I intemational preliminary examination (Rules 55.2(a) and/or 55.3(a)) 
With regard to the elements of the intemational application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally 
filed" and are not annexed to this report): 
[ [ the intemational application as originally filed/furnished 

|X| the description: 

pages 1-31 as originally filed/furnished 
pages* received by this Autiiority on . with the letter of 
received by tiiis Autiiority on with the letter of 



|X| claims: 



pages* 



pages as originally filed/fumished 

pages* as amended (together with any statement) under Article 19 

pages* 32-37 received by this Authority on 7 October 2005 witii tiie letter of 6 October 2005 
pages* received by this Authority on with die letter of 



X the drawings: 



pages 1/5-5/5 as originally filed/fumished 
pages* received by this Authority on witli the letter of 
pages* received by this Authority on with the letter of 

[X] a sequence.listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3 . I I The amendments have resulted in the* cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I [ the drawings^ sheets/figs 

I I the sequence listing (specify): 

I [ any table(s) related to the sequence listing (specify)\ 

4 I I This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
' — ' made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/figs 

[ [ the sequence listing ftpecjg'): 

I I any table(s) related to the sequence listmg (specify): 

* If item 4 applies, some or all of those sheets may be marked ''superseded. " 



Fomi PCTAPEA'409 (Box No. I) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



I&temational application No. 
PCT/SG2004/0P0416 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabiUty; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Claims 


1-22 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-22 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-22 


YES 




Claims 




NO 



2, Citations and explanations (Rule 70.7) 

The present invention relates to primers for the amplification of segments from the nspl region of the SARS 
coronavirus and the use of the primers in FCR based diagnostic tests for SARS-CoV. 

The following documents cited in the International Search Report have been considered for the basis of this 
report:. 

Dl Ruan et al (2003) The Lancet. Vol 361(9371): 1779-1785 
D2 WO 2004085455 Al 
D3 WO 2004099440 Al 
D4 WO 2005005658 Al 

D5 Snijder et al. (2003) Journal of Molecular Biology. Vol 33 1 : 991-1004 
D6 Yamet al. (2003) Journal of Clinical Microbiology. Vol 41(10): 4521-4524 
D7 Poonetal (2003) Clinical Chemistry. Vol 49(6): 953-95 

Novelty and Inventive Step 

Dl is the only category X citation cited in the search report. Dl teaches the full-length genomic sequence of 14 . 
SARS-CoV isolates and compares SARS-CoV sequences with the sequence of coronaviridae from other species. 
The citation indicates the position and frequency of nucleotide variations, including variations in the nspl region, 
in the 14 isolates. 

Dl does not teach or suggest improved SARS-CoV, PGR based diagnostics selective for the region of the SARS 
coronavirus genome from nucleotide 4609 to nucleotide 4765 or from nucleotide 6652 to nucleotide 7003, or the 
specific amplification primers set forth in SEQ ID NOS: 3, 4, 6, 7, 9 and 10. 

Therefore the subject matter of claims 1-22 meets the criteria set forth in PCT Article 33(2) for novelty and PCT 
Article 33(3) for inventive step. 
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Box No. VI 



.Certain documents cited 



Certain published documents (Rule 70.10) 

Application No. Publication date 

Patent No. (dav/month/vear) 

WO 2004085455 ' 7 October 2004 

WO 2004099440' 1 8 November 2004 

WO 2005005658 20 January 2005 



Filing date 
(dav/month/vear) 

24 March 2004 
9 May 2003 
14 July 2003 



Priority date ( valid claim) 

fdav/month/vear) 



23 March 2003 
9 May 2003 
14 July 2003 



Each document was published after the priority date of the present appUcation, however their priority dates precede the 
priority of the present application. As such each citation may be relevant at national phase examination as a whole of 
contents citation. 

WO 2004085455 discloses the entire genomic DNA sequence of the SARS virus strain HKU-39849 (SEQ ID NO: 15) 
and a method for detecting the virus in a sample by RT-PCR using primers derived from a nucleotide sequence of the 
SARS virus. Consequently, WO 2004085455 may be relevant to the novelty of the claims at national phase 
examination. 



(continued in Supplemental Box) 



2. Non-written disclosures (Rule 70.9) 



Kind of non-written disclosure 



Date of non- written disclosure 
(day/inontli/year) 



Date of written disclosure 
referring to non- written disclosure 
(dav/month/vear) 



Form PCT/IPEA/40S> (Box No. VI) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



Intemational application No. 
PCT/SG2004/000416 



Supplemental Box Relating to Sequence Listing 



Continuation of Box No. I, item 2: 

1 . With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application and necessary to the 
claimed invention, this report was established on the basis of: 

a. type of material 

[x] a sequence listing 

table(s) related to the sequence listing 

b. format of material 
I • I on paper 

[x] electronic form 

c. time of flLing/fumishing 

I ] contained in the intemational application as filed 

|X| filed together with the intemational application in electronic form 

I I furnished subsequently to this Authority for the purposes of search and/oE examination 

[ I received by this Authority as an amendment* on . 

2. I I In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
— filed or furnished, the required statements that the inforination in the subsequent or additional copies is identical to that 

in the application as filed or does not go beyond tilie application as filed, as appropriate, were furnished, 

3. Additional comments; 



* If item 4 in Box No. I applies, the listing and/or table(s) related thereto, which fonn part of the basis of the repof% may be 
marked "superseded," 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of : VI (Certain Documents Cited) . 



WO 2004099440 discloses methods, including RT-PCK, for detectiiig the presence of SARS in a sample. Primers for 
use in the mefliod are exemplified in Table 4. Many of the primers, such as PMSU_00002 are derived from the nspl 
gene. As such, WO 2004099440 may be prejudicial to the novelty of the present claims during national phase . 
examination. 

WO 2005005658 teaches similar methods and primers to those disclosed in WO 2004099440. Primers for the 
amplification of the SARS virus are exeniplified in Table 18 and include several primers that span the nspl gene. WO 
2005005658 may be prejudicial to the novelty of the present claims during national phase examination. 
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Claims 

1. A method for detecting SARS coronavirus nucleic acid in 
a sample comprising: 

A) atrplifying a nucleic acid of said sample with a 
reverse transcriptase and at least one primer specific for 
a NSPl region of a SARS coronavirus to generate a nucleic 
acid amplification product, wherein the at least one primer 
specific for the NSPl region of the SARS coronavirus is a 
primer consisting essentially of a sequence selected from 
the group consisting of SEQ ID NOs: 3, 4, 6, 7, 9 and 10; 
and 

B) analyzing said amplification product wherein detecting 
an expected nucleic acid amplification product indicates 
the presence of SARS coronavirus nucleic acid in the 
sample . 

2. The method of claim 1, wherein the at least one primer 
specific for the NSPl region of the SARS coronavirus is a 
primer consisting of a sequence selected from the group 
consisting of SEQ ID NOs: 3, 4, 6, 1, 9 and 10. 

3. The method of claim 1, wherein a primer having the 
nucleotide sequence of SEQ ID NO: 3 and a primer having the 
nucleotide sequence of SEQ ID NO: 4 are used and the 
expected nucleic acid amplification product is detected as 
a polynucleotide that is 352 nucleotides long. 

4. The method of claim 1, wherein a primer having the 
nucleotide sequence of SEQ ID NO: 6 and a primer having the 
nucleotide sequence of SEQ ID NO: 7 are used and the 
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expected nucleic acid amplification product is detected as 
a polynucleotide that is 157 nucleotides long. 

5. The method of claim 1, wherein a primer having the 
nucleotide sequence of SEQ ID NO: 9 and a primer having the 
nucleotide sequence of SEQ ID NO: 10 are used and the 
expected nucleic acid amplification product is detected as 
a polynucleotide that is 77 nucleotides long. 

6. The method of any one of claims 1 to 5, wherein said 
nucleic acid amplification product is analyzed by 
chromatography . 

7 . The method of claim 6 wherein the nucleic acid 
amplification is performed by a polymerase chain reaction. 

8. A method for detecting SARS coronavirus nucleic acid in 
a sample comprising: 

A) amplifying a nucleic acid of said sample with a reverse 
transcriptase and a first primer having the sequence of SEQ 
ID NO: 9 and a second primer having the sequence of SEQ ID 
NO: 10 to generate a nucleic acid amplification product; 

B) detecting said nucleic acid amplification product by 
specific hybridization of a probe having the sequence of 
SEQ ID NO: 11; 

wherein detection of a specifically hybridizing amplified 
nucleic acid fragment indicates the presence of SARS 
coronavirus nucleic acid in the sample. 

9. The method of claim 8, in which the nucleic acid 
amplification is performed by a polymerase chain reaction. 
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10. A method for detecting the presence of SARS 
coronavirus nucleic acid in a sample, comprising: 

i) amplifying nucleic acids present in the sample 
using a forward primer and a reverse primer selective for 
the region of the SARS coronavirus genome from nucleotide 
6652 to nucleotide 7003, said primers having a certain 
primer length in nucleotides and being separated by a 
separation length that is a certain number of nucleotides, 
to obtain an amplification product; 

ii) determining the length of the amplification 
product in nucleotides; 

iii) the presence of an amplification product having a 
length in nucleotides that is the sum of the forward primer 
length, the reverse primer length and the separation length 
indicating the presence of SARS coronavirus nucleic acid in 
the sample. 



11. The method of claim lO, in which the nucleic acid 
amplification is performed by a polymerase chain reaction. 

12. A method for detecting the presence of SARS 
coronavirus nucleic acid in a sample, comprising: 

i) amplifying nucleic acids present in the sample 
using a forward primer and a reverse primer selective for 
the region of the SARS coronavirus genome from nucleotide 
6652 to nucleotide 7003 to obtain an amplification product; 
and 

ii) detecting the amplification product by specific 
hybridization of a probe having a nucleotide sequence of at 
least 18 contiguous nucleotides of the portion of the SARS 
coronavirus genome from nucleotide 6652 to 7003; 



Amended Sheet 
IPEA/AU 



X" v^x/ ovji-tf*v/vf-T/ w\/-rxv 



Received 1 October 2005 

35 



specific hybridization of the probe to the amplification 
product indicating the presence of SARS nucleic acid in the 
sample . 

13. The method of claim 12, in which the nucleic acid 
amplification is performed by a polymerase chain reaction. 

14. A method for detecting the presence of SARS 
coronavirus nucleic acid in a sample, conqprising: 

i) amplifying nucleic acids present in the sample 
using a forward primer and a reverse primer selective for 
the region of the SARS coronavirus genome from nucleotide 
4609 to nucleotide 4765, said primers having a certain 
primer length in nucleotides and being separated by 
separation length that is a certain number of nucleotides, 
to obtain an amplification product; 

ii) determining the length of the amplification 
product in nucleotides; 

iii) the presence of an amplification product having a 
length in nucleotides that is the sum of the forward primer 
length, the reverse primer length and the separation length 
indicating the presence of SARS coronavirus nucleic acid in 
the sample. 

15. The method of claim 14, in which the nucleic acid 
amplification is performed by a polymerase chain reaction. 

16. A method for detecting the presence of SARS 
coronavirus nucleic acid in a sample, comprising: 

i) amplifying nucleic acids present in the sample 
using a forward primer and a reverse primer selective for 
the region of the SARS coronavirus genome from nucleotide 
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4609 to nucleotide 4765 to obtain an amplification product; 
and 

ii) detecting the amplification product by specific 
hybridization of a probe having a nucleotide sequence of at 
least 18 contiguous nucleotides of the portion of the SARS 
coronavirus genome from nucleotide 4609 to 4765; 
specific hybridization of the probe to the amplification 
product indicating the presence of SARS coronavirus nucleic 
acid in the sample. 



17. The method of claim 16, in which the nucleic acid 
amplification is performed by a polymerase chain reaction. 

18. A SARS coronavirus detection kit comprising at least 
one primer for a nucleic acid amplification reaction 
selected from the group consisting of SEQ ID NOs : 3, 4, 6, 
7, 9 and 10. 



19. The SARS coronavirus detection kit according to claim 
18, that comprises at least one pair of primers selected 
from the group consisting of a primer having the sequence 
of SEQ ID NO: 3 and a primer having the sequence of SEQ ID 
NO: 4, a primer having the sequence of SEQ ID NO: 6 and a 
primer having the sequence of SEQ ID NO: 7, and a primer 
having the sequence of SEQ ID NO: 9 and a primer having the 
sequence of SEQ ID NO: 10. 

20. The SARS coronavirus detection kit according to claim 
18 or 19, that also comprises a SARS coronavirus genomic 
nucleic acid, or at least a portion thereof comprising the 
NSPl region. 
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21. The SARS coronavirus detection kit according to claim 
20, in which the SARS coronavirus genomic nucleic acid has 
the nucleotide sequence of SEQ ID NO: 1, or the RNA 
equivalent thereof. 



22. Use of an oligonucleotide having a sequence selected 
from the group consisting of SEQ ID NOs : 3, 4, 6, 7, 9, 10 
and 11, in a method for detecting the presence of SARS 
coronavirus nucleic acids in a sample. 
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